Obesity-associated mutations in the melanocortin 4 receptor provide novel insights into its function.
Mutations in the Melanocortin 4 receptor are implicated in 1-6% of early onset or severe adult obesity cases. Most of the patients carry heterozygous missense mutations. Arguments for the pathogenicity of these mutations are based on the frequency of rare functionally relevant non-synonymous mutations in severely obese children and adults versus non-obese controls, the segregation of mutations with obesity in the family of the probands (although with incomplete penetrance) and the relevant functional defects described for these mutations. We have developed new assays to study the functional characteristics of these obesity-associated MC4R mutations. Systematic and comparative functional study of over 50 different obesity-associated mutations suggests that multiple functional alterations contribute to their pathogenicity. These studies also lead to new insights into the structure-function relationship of MC4R, provide novel hypotheses for the genetic predisposition to common obesity in humans and allow the development of new molecular tools for studying the physiological role of GPCRs.